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Foreword 





EDUCATION FOR THE TALENTED IN MATHEMATICS AND SCI- 
ENCE will be of interest to guidance counselors, school administrators, • 
supervisors, directors of teacher education, curriculum coordinators, and 
laymen who desire to strengthen secondary school instruction for talented 
students. Since science and mathematics teachers were special contributors 
to the bulletin, there is much of value to classroom teachers in these fields. 

The problems associated with identifying students with potential and pro- 
viding opportunities for their development are numerous. Suggestions for 
dealing with these problems in certain fields wiUhlso be helpful in other 
^areaa. This suggests that the ideas revealed in this bulletin will be useful 
to a large number of educators working at elementary, secondary, and col- 
lege levels of instruction. 

The Cooperative Committee on the Teaching of Science and Mathematics 
of the American Association for the Advancement of Science tpat partici- 
pated in planning for and publishing this bulletin is composed of represents- 
\ tives of seventeen national scientifi c and mathematical societies including 
representatives from the associated teaching organisations. The Committee 
has been seeking the improvement of science and mathematics fr^hing in _ / 
secondary schools for about two decades. ( 

In 1947 the Committee prepared a treatise on the effectiveness of the 
schools it the training of scientists. The report, issued as an appendix to 
Manpower for Research, volume four of Science and Public Policy, ap- 
praised mathematics and science teaching in grades 1-12 as well as in 
institutions of higher learning. Recommendations looking toward the 
strengthening of weaknesses were given. Many of the recommendations 
are of high pertinence today largely because they were not heeded 5 years 
ago. ' ' 

Since 1949 the Committee has been holding its fall meeting with interested 
staff members of the Office of Education. Be ginning in I960 this fall meet- 
ing has been the occasion for a conference of leaders concerned about 
scientific personnel and ways to bring about desirable tr aining programs. 

In 1951 the conference emphasised The place of high-school instruction in 
alleviating the shortage of specialised personnel for industry and defense. 

The faQ conference of 1952 focused attention on the identifying of high- 
achool students with potential for acience and mathematics and providing 
opportunities for their development Our critical shortage of leaders for all 
fields suggests that special attention should be given to all youth in our 


•cbooU tad «P«.*lly to our talented youth. Thti report with emphtaU on 
««.« tord to.them.tic. ti of specie] perturence tod.y becure ofuTta 
portonce of .aentific rre«rch to dUcorer new breie truth and to deign 
end munufacture new products for defctue and progreu. 

The report^ prepared from .ddreee «,d discretion, to 0.. confcrenre 

sjeciditotr ^ “ d «P C M-h 

„ ' 

Galen Jones, Director, 

Warn. o. Reed, dstisuto, *" fa " Brmch 

Division of State and Local School Systems 
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Education for the Talented In 
Mathematics and Science 

Introduction 

THE PUBLIC SCHOOLS are dedicated to the task of providing opportuni- 
ty for the m ax im um educational development of each pupil. If there ia no 
discrimination, each student, from the alow learner to the rapid learner, 
from the moat talented to the least talented, will have thoae educational ex- 
periences that will permit him to become of maximum worth to himself, to hia 
community, and to society. In harmony with the purposes of education in a 
democracy ia the important taak of identifying and making proviaiona for 
atudent with exceptional potential in each of the ficlda of learning. ^ 

The preaCnt struggle for the very existence of our freedoms causes the 
Med for the improvement of the instruction in science and mathematics to 
become increasingly important This was recognised by a conference held 
at the U. S. Office of Education, November 13-15, 1952. theme of this 
conference waa “Ways of Identifying and Providing for the Student with 
Potential in Science and Mathematic*." 

More than one hundred educators, 1 including leaders in Government and 
industry contributed to the conference through the presentation of abort 
papers » and participation in group discussion*. Members of the Coopera- 
tiro Committee on the Teaching of Sdcnoe and Mathematics of the American 
Association for the Advancement of Seienoe served aa observers and pro- 
vided a summary of each group discussion. ' ' “ 

The present brief report is a rfcuin* of the special papers and the contri- 
butions from seven discussion poppa. Many ideas were expressed by more 
than one individual and discp^ed by more than one group. At tim^ exact 
statements seem to be distorted when taken out of context. For and 
other reasons, this report contains no quotation marks, and no one person 
is given credit for any specific part However, all tty ideas came from the 
members of the conference. The statements may vary slightly from those 
expressed by the contributors, hut care waa taken to avoid any distortion of 
the ideas. 4( Montaigne, the French philosopher said,. “I have gathered a 
nosegay of Sowers in which there Is ■otju'tg of my own hut the s tri n g 
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. Who Are the Talented In Mathematics and Science ? 

,0r VT* to or -cionc a-,, on An one 

m.M d b° .onte mhented ttbility. Without thL, .bilily the p „ p a 

m.r find mathematical learning. difficulu On the othor hend. the requfoe. 
raral for auctnae n, rn.lhom.Uo. or wienoe m.y V high gtnor.1 inte%enoo 

“ “ V,ronme f L P “ k *P« tfinr. i. no Ingle Xlity 

(or m.lhomihc, °r Mtence potentml Science or rn.them.tic. potenttal U 
more likely to TOn«,rt of . complex p«tem of pmnuy .biliUe., Howerer 

..TlTT “ *" ,C *. d ' mk: “O' *«••“ ■*» teochera in moo K hoob do not' 
h.re the Ume or foctlttte. to «ak out iUci.e .ingle abilitim, if they erw. 

y c.n identify the Rodent with high gener.l inteUigente who went, .pt 
and interested in science and mathematic*. ’ ** 

For the purpose of this disomion, the talented and rapid learners in 
mathematics and science w^l ,be interpreted to mean the pupil. who are 

b IZ 1 *' 20 Per ° Cn ! ° f *"**** in «® cral in ^g«ce and who 

^m to be apt m science and mathematics. Th«e students will usually show 

high accomplishment in acience and mathematic* courses, but mar not have 

high grade* ,n such courses due to lapk of proper motivation and Auction. 

II. The Need for the Talented In Science aipd Industry 

A SHORTAGE OF SPECIALIZED PERSONNEL 

bJ^J7' tn0l T‘ 1 ,, ’ d ;“ Ca °' ** “° ,ld ““ '**< hare 

7."',? tf y i'i ncre *^* “““**« of ■peci.lum. Kcjtnrt, ,„dt- 

“r dtu both the L.nted Stale* „,d USSR Uve doubfed their „ pp |, 0 ( 

P rr U dttri "«. "* *** » •dv.ore. m id,- 

, itntMiUts, and l^e ectence* are to continue at the prreent rapid 

o^eT Py ,* P ' Ci * li ” d P”™ 1 ". It 1. reportad .Lt 

the present annual output of engineers and technicians in the USSR ia 

.ppr»-y lOO« . i4 pro* port for r.pid r^ ^o^ “ 

f" I"” for the United State.. Ptreenl evidence indicate. tlul the 

3id ° ,g *““*** “ d i" the United State, will continue to 

expand at the same rapid rate. 

t-^tfofT* *° <1 * cl “ U *J* for •*“ w ( ™. y“T« nttta* come from the 
gT.do«.„g cW, m college*. The™ i, enough nmupower ju our 

ege* to meet need, now Men. ft ia true the number graduating in 1950 
more time double the figure for 1940. However, (hi. increaM wu 
abnormal due to the Mur of CIV IV prerent gr.du.tmg due U .p. 
p~y UtaM.founV.of tv numVr gr.du.tadl 1950.' bZ'Z 

. ”” W . rc *‘* in * “"'8' •«« •»<! tie norm.! inereL in 

o'' f””f co ^'«'i » xjn* feirly certain that for the next few year. 

^7 r p i Trr — • •— - « d »ri«rs 

P®»t y n. Yet the survival of out democratic way of life mav/denend 
upo our mcroiaed 4echhological progress. The battle for tha fre^oms we 


Y 

»o fondly cherished may be lost in the Laboratory'. Our supply of engineer* 
and scientists ilmdy ia getting dangerously low. 

A Manpower Supply Thai Can Be Tapped 

There is a potential source of scientists and mathematicians that needs 
to be tapped. Only 40 percent of the high -school graduates uf college 
ability are granted a college degree. Wbat happens to the other 60 percent ? 
What happens to this large pool containing many potential scientists and 
engineers? Twenty percent drop out during college, and 40 percent never 
enter college. Why do 40 percent of our capable youth fail even to enter 
college? It was reported that of the capable graduates of the Minnesota high 
schools who were not going to college 50 percent stated that they did not have 
the money. Other reports indicate the foremost reason for the failure of 
these potential scientists, engineers, and leaders of our Nation to undertake 
college studies is lack of money. Another significant reason is s failure 
to appreciate the importance of college studies. Here inadequate motiva- 
tion and guidance may be the basic reasons. 

We are spending large sums of money to develop our material rrsnurcrs'x 
and at the same time fail to develop a large part of our human resources. 
We spend millions of dollars for stockpiles of critical minerals, bat we spend 
little to increase our supply of the most vital instruments of defense — the 
scientists. We should make a special effort to provide letter opportunities 
for the rapid learner in our high schools and, through proper guidance and 
financial aid, prepare the capable students for leadership in the area in 
which he can be of roost value to himself and society. Is it not time that 
we stop wasting pur human re»ou sees and develop to k maximum the youth 
of our Nation? 

III. Ways of Identifying the Talented Student In 
Mathematics and Science 

To facilitate the reading of this report, a separation is made between 
identifying the student and providing {of his development. However, in 
many casra, the talents become Evident only when opportunities are provided 
for their development 4 \ 

INSTRUMENTS FOR IDENTIFYING POTENTIAL IN SCIENCE AND 

MATHEMATICS 

Standardized tests are frequently used to help identify the rapid learners 
in mathematics and science. They are especially helpful in identifying the 
superior child wbo is recitation shy or who has a language handicap. Such 
teats also bring into proper perspective the pupil who appears talented by 
comparison to retarded classmates. To be most effective as a guidance in- 
strument, the tests should measure depth as well as breadth in Understanding 
and knowledge. Success in quantitative reasoning is the single factor most 
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closely related to success in training for science, engineering, and related 
careers Mere teste of knowledge, such as the ability to recall formulas or 
standard processes, do not reveal the potential scientist as well as teste that 
require reasoning in solving problems. Those who use achievement teste 

, “ I Jj t,f ?' lng ** L a , blc 8tudent in scien** *nd mathematics should study 

carefully the available tests to avoid those that emphasise merely recognition 
or recall of time-honored information. 

.. “ <•>« »cond most significant factor to test for in 
identifying st uden te with potential in mathematics and science. The student 
, lniis ^ h© able to read to become a scientist # 

Mechanical reasoning tests help to further identify the potentially able 
student in science* *. J 

Abstract reasoning tots which measure the ability to interpret relation- 
chip i among ^di.grammatic materiel, here met with euccem when need in 
addition to the other teats indicated above. •>- * 

i.f^/r * ddi,lM “ 1 "“•<«« i» identifying the 
fafented student in ecience, engineering, end mathematics. Spatial vimuli- 

Mfam « necessary for euccere in descriptive geometry, eurveying, end 

engmeer ng dr.mng. whmh are required in m< « curricula of allege, of 
engineering. „ 5 01 

A arc ,° f 8econdar 3 r importance in locating the potential scientists, 

^though potential scientists and mathematicians are likely to be interested 

“kT>! T m arC *’ A08C Wh ° *• not havt the 

ability. Interest may be faked, and it is unstable in adolescents. It would 

«em wise, therefore, to consider school grades and other date from the 

student s cumulative record in interpreting scores from interest teste 

In all these teste, power tests are preferable to speed teste. Ability io solve 

difficult problems seems to be a better predictor of scientific success than 
speed m solving simple ones. 

, One Test Is Adequate 

It wo. emphasized it the conference thot caution should be ured in «. 

tempting to identify the etudent with petentiel in ecience end m.tl by 

the meamrement of my, ring), .bility. Mo« etudenfoeuperior in either 
reiuoning ability or verb.1 ebilit, are .hove urerege in the otlmr. However 
many etudre. have ahown that there .re andante of ordinary verbal ability 
who do eaperior work in mathemetire, while some Indent, of .uperior verbd 
ability have a disability in mathematics. 

. Teacher, have found that testa including eectiona on both quantitative 
reasoning and verbid compreheraion are to he preferred to a single meamre 
'• V- te *- fo any caae, teat result, dong with the atudenf. total cumula- 
tive record g,,. the be« evidence for identifying the .tudmu with 

in mathematics and science. 
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INFORMAL 
POTENTIAL 



THE STUDENT WITH 
SCIENCE 


OR I 

IN MATHEMATICS AND 

Teacher’s opinion is of value in identifying the talented in mathematics 
and science. Evidence of superiority is often colored by student friendli- 
ness, obedience, and attractiveness. Completing routine assignments per- 
fectly mqy be mistaken as a sigd of high potential in science or mathematics. 
Creativeness of the student and conformity to inflexible regulations are hard 
to reconcile. Special interests of superior students may even hinder achieve- 
ment in unchallenging school subjects. Although investigators have re- 
ported that attempts of teachers to identify the future leaders in science 
were correct in only 15 cases in 100, it does not mean that teachers* opinions 
are of no value or that they cannot be improved. Teachers can improve 
their judgment by observing many informal criteria that indicate aptness 
<in ma t he m a t ics and science. Keeping a record of their predictions and, 
after the student has left college, checking the predictions with his achieve- 
ment would be helpful in improving predictive techniques. If the records 
indicated in detail the criteria used in making predictions, they would be 
valuable to future teachers. 

Although our present supply of reliable criteria is limited, teachers have 
found certain characteristics of pupils that indicate potential in science 
and mathematics. 

1. Extraordinary memory seems to indicate a capacity for superior learn- 
ing. A boy who in the senior year of high school could give at right the 
square of any number between 1 and 100 or the senior girl who could repeat 
extensive information concerning the planet Jupiter based on her studies in 
the ninth grade are examples of students with extraordinary nmnwrW , 

2. Intellectual curiosity is often indicated by a persistence in asking 
questions and an eagerness to investigate marginal content, whictf*usually 
challenges only those who are intellectually mature. 

3. Ability to do abstract thinking may be revealed by unusual insight 
into probable discrepancies and by skill in formulating hypotheses from 
new data. Isi 

4. Ability to apply knowledge to other situations is found in superior 
students. A student who selects formulas and principles appropriate to 
a new situation and evaluates the results is exhibiting such ability. 

5. Persistence in worth-while behavior is a characteristic common to 
leaders in science. It is reported that Edison worked continuously for 72 
hours while working on the wax record. After he was 80 years of age, he 
began the study of botany. He tested thousands of plants for rubber in the 
remaining 4 years of his life. A scientist does not give up easily. This 
type of perseverance should not be confused with aimlf«pi plodding. 

6. Insight into abstractions is found to an extraordinary extent in the 
scientist and mathematician. Many teachers have had students in their 
classes who always seemed to see the answer before die problem was com* 








pfetrfy stated. A student la geonjetry was asked to deeeribe the fim« 
fermed byjoining con^tmly the midpoint, of tba ride, of • 

He gave the coned answer in a few seconds ad immediatelHdced what 

SuTi^ i bT ^ « *••**« «T Hy«CKL 

;, Ch*r M >en*tic. » K h « extraordinary memory, intelloctu.1 curiodry, per- 
Atomy. rV* MO Adractioro, dm ability to do ab.tr.ct OnnUngoT. 
hrgb leveUke Adity to tnnelote <Uu into geoerdisatioiu, and tlta Aility 

!°-*f P f ^ idS"-' 0 T. “?!! 0n * *“™ •«” MKWmfull, b, many 
^Z"c rmg * Wi ‘ h In actotce and 

Cumulative Record— An Aid in Identifying the Abu 

The criteria for Informally identifying etudente with potential in edenee 

thl? ZSZ*" ‘f° Uld ^ ■* d “ “">j™«ioh with other information in 
^ : 1>fa lt ‘ rec ° ri For m one achool where apecid 

attonpt. are bang made to identify superior Modern,, the cumuletire rwrd 

S,tj 0f * 1 9 ' •“"*• * • >rofile «■“«. * AuiW elementary ' 

school record, anecdotal record, of the .rodent's bdmvior in dam end oat 2 

d^re. on test, in verbd tmmprebenri.n, EnglUh, mathem.,^ 

Atotod ability, space perception, end IntereMa. A folder of thi. kind 

»md by . competent teacher will he eery helpfnl i. identify^ aodta- 

. telligentiy gurdrog Modenu into appropriate proietoon. rodoofup^L“ 

IV. Providing for tho Tabntod In ScIwko and Matho. 
nitKt 

Mm,y type, of provisions Me now being rn.de for talented -•■■.•n t, 
7?" 0 "*, m '"*•'* metier, of orgttniretion, guidnL,’ 
the rnTr^tr!! 1 r*. ? ot:cr c48cs t^c provisions ere almoet entirely 

^ fact, there can he no 1 
festive substitute for enthusiastic, well-informed teachers who know th. 

need, of talented student, and who ebo know how to guide the students 
in appropriate .criritire, in reeking provides, for UmroperimMut^ 

tadlW^T need b °° l *.“ d . P * mph '' ta tor •"fpleemutaryTudy, timTtod 

end hJ: f °i P | rtt T 1 ' lg -." U>n,Cti0 "‘ l m * teri * 1 ' dl ” 'or Rodent couroding 
mdividunhred umtructioD, and equipment for meaningful learning 

activities. A program of tkis type needs full support of admiiUdratomw 1 * 

ORGANIZATIONAL PROVISION* F OR THE TALCNTCD 
Special Schools 

A •qmrato school is mm organlreUonal method weed in providing hatter 

^ The SZted et^ 

to ^^f d || k n ”*2? widl od * r <u *«* «t Anlbr Aility, be 
to meet the challenge with increased effort* 
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In very large dries special schools hare been set up to provide the edu- 
cadonal opportunities that are the right of each boy and girL To provide the 
m«dinum development of each boy and giri, schools have been Mabl uh td 
for the deviates — the talented and the student of little talent New York 
Gty, Baltimore, Philadelphia, and Cincinnati operate special schools for 
talented and rapid learning indents. Studies of their graduates give many 
indications of well-rounded superior adults. 

Other dries point with pride to graduates of a special high school within 
a high school. Instruction in such high schools is often concerned with 
general education in the lower high-school grades and ‘specialization in the 
upper grades. 

Special Clattat 

A special claaa is another organizational method used to provide improved 
opportunities for the rapid learner. For example, one school selected 25 
ninth-grade students who seemed to be talented in mathematics. One teacher 
was assigned to this group for their 4 years of high school The students of 
this honor class were given special privilege, but they assumed special 
responsibility. 

Special classes permit the intensive study of topics that are adapted to the 
ahUhy of the rtndent at a challenging rate and in a stimulating atmosphere. 
In a dam of this type in New York, many pupils take an abstract approach 
to mathe m a tic s ^ Every pupil is encouraged to rad a supplementary book 
and to prepare a written report on some special topic. The activity method 
of teaching prevails with pupils demanding more work than a teacher would 
he expected to assign to 

An interesting course is now bring given to a special class in a high 
school in Wes! Virginia* The course consists of content e f fect ed from the 
firida of plane geometry, algebra, trigonometry, analytic geometry, and 
differential and integral calculus which is taoght to a selected group of tenth- 
grade pupils. The success of the course has caused a similar course to be 
offered this year to students in the eleventh grade, and a twelfth-grade 
coune is planned for next year. 

The method of providing special claaaes for superior students seems to be 
popular especially in large high schools. A study of California public high 
schools, that seem to be unusually successful in developing outstanding stu- 
dents in science and mathematics, disclosed that one-fourth of the schools 
with an enrollment of more than 500 provided special classes for the superior 
***** Im mUthg fl he ' :r for the*, classes, the school* consider* <1 

I of teachers, student** Inter**. H intelfj . - 


practical 
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it should 
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Ability Grouping — 4 Fundammud Mm 
Tl. idu of groopia* MidMl, of lib aUk, t,™,. mm mJ,. 

J £*31 ,*T" ‘ *• — 

were placed m one of the room* end the other room w*a r -_r , , _i ju 

. ,J dvan f° d - l! WM 8000 d«»wred that better instruction could be vto- 
' tw*^ ** the range in abilities became lea®. A. 
two-room school, it became a three-room school. A«te “ 

* bili ? "j * chi " nMnL A. the munhor of chiltton™ 

moot of' Z “tot of ' ■—* •» the divWoo b«d on the .dvenc 

fo ™ of *“* f. »«f b y m, high 

•choola. If the ax* of the freehnun dsss in hkh school is , ( il. ( o 7 TT 

?»-^^535SSS 

plan in ninth-grade mathematics. Snm* -ZZ 8DOCcS * • three-trade 

- «%• *5*™^ 

■Pphod mathematic. ud - i C_ ‘r , °* kw «*•* "Her 

“it •*“ “ CST.T"* *“ 

for science. The identified *° t®?* 7 ** Btad ® li with potential 

--i-* ™ 

Acceleration 

p« it can be used to a greater degree with high-school ? 

•octal maladjustment than in the elementarr school. <1 
^ with t^ ^ ^ 

•®rioua problems in aodal adjustment ^ * ? 
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Fw several l year* acceleration has ben practiced in a Minnesota com. 
mtmity by permitting auperiarstndente to complete the work ofthe seventh 
end eighth grades in 1 year. In fact, group* of these accelerated students 
have now been graduated. No undesirable personality traits appear to 
have developed. In accelerating students to group*j4yond their age level, 
it seems important teat the student associate wite<3tetn of similar social 
maturity. Perhaps the social development of tbe student ahould receive a 
greater consideration than the chronological age in dftrr m * r> * Tt g 
celeration. It was emphasised at the conference that enrichment of the 
student's program is usually to be preferred to student acceleration. 

VorlobU Student toad 

Greater educational opportunities are sometimes provided for the talented 
by permitting them to enroll in additional courses. In small high schools 
ertra subjects may be taken by the supervised correspondence study plan. 
The extra student load procedure is easy to administer, and it is frequently 
used. Although it permits tee student to explore an additional field of learn- 
ing, it may usurp a free period that he could use more profitably in interests 
teat may he and should he aroused during the school year. 

SupervUei Work Experiences . ^ 

Talented students often serve as helpers to the teacher. For example, 
seniors may receive valuable experience as laboratory assistants. Other 
(skirted students may work in the school store, cafeteria, school office, and 
library. The rapid learners may be given work penults for part-time jobs 
in tee community. To be most effective, the supervised work experience 
' should he an exploratory one in the area of the student's interest Through 
such ex p e rie nces tea tfadent will be alia to gain a depth of knowledge con- 
tenting a chosen vocation which will permit him . to make an foteUigent 
vocational choice. 



The administiationdjpul organisational procedures in some schools en- 
courage individual taGtroction. Tbe instruction may be on an individual 
basis for all tee students in a particular grads. For example, in one 
Mimiesets community, individual instruction is the method employed in the 
seventh and eighth grade* • btevidnaliaad instruction also may be used 
with only a law students is teaching certain topics. In either case, it pro- 
, ^**^* e opportunity for tee taiented to work at a rapid rate and dbeonrum 


gate needad information aura though tea school does not have each courses 



) 




a» metr progauu 
•tnicdon state 

would seem desirable that the oifanimion ^ *?"»• 11 

"** provide for individual infraction wb«* and^ET^ i" - ? PWmil 
<» m «*»re grade or d ^ ^ 

CLASSROOM ACTIVITIES POE THE TALENTED 
The classroom provisions for the rapid learner r*f«r »„ »k- 1 . 

• duc ^ 01ul 

®*rf rni# Activities 

JO? JTJTZ ? "‘T*" "” *■"»*” «« 1» **W th.n^u,) 

•4 a. write, T^T^tr" ““**“ i» • w « nwguiae 

«- — *0^ to 

when the students desire. «— aTr .*i_ * **** 

supplementary drill problem, with kTT^ 

o-iuteWh»4ri, w »uitew^_T ?^r *■: *».«» «~t 

*. M-rel cite. te*. Tb. mrieru] to b. U * ^ °< 

*«~uh of cooperative ptaudog ky ^ 

y*y t. grafted kr ki. »*» te«h,, ^ i2Si wL’ir 

Hecogniboo m. T be .bom, w ^ Dy , U * «•» 

report, in the acbool p^*,. 7 “* !>““<terioo of the be* 

reftd ind write w ^Hnw I mm nrftB ? 1 * _ 

4. for rite teJeoted to d^** "f* ^ 

However, to be of Oterimteo . . “T* *“* 
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Braeddsai cen be given la May neym 

(1) Approval of the student’s week by teacher end clsasrastes.- . 

(2) Exhibit of student** work in room or kail. 

(3) Student's work shown to principal, other teachers, specialists in 




(4) Publication of student's material in school paper. 

(5) Publication of student's material in newalettera for teachers. 

The appropriate method is determined by the teacher who knows the 

background of the student and the local environment In any case, pupil* 
desire recognition for a job well done. 

Some educators have concluded that since aomfe read and write methods 
involve only general encouragement of all students to do supplementary 
problems or answer questions, the method has little value. Although the 
method: repre se n ts a relatively easy way of providing for the talented stu- 
dent; it does not have to he | vague and unplanned procedure. Teachers 
have found by following the principles just stated that die resri-and-writb 
method can be a valuable aid to instruction of the superior child. * 


The pro j eot method see ms to he a very popular and useful method for pro* 
riding additional educational opportunities for die superior child. 

A darn project is usually a rather comprehensive activity which contributes 
to the general objective of die class. The project may he one to show the use 
of algebra in everyday affairs or the effect of diet upon the physical develop- 
ment of youth. It may involve gathering information from books,, maga* 
sums, and specialist*. Ex perim e nt s may ho performed to obtain die neces- 
sary data. Models or murals may be constructed to illustrate the ideee 
involved. The project may teqaiw the gathering of statistical data from the 
community end assistance from lay persons for 2a interpretation. Results 
of the project may be evaluated by the teacher and students . The project 
may be of such nature and scope that ft wfll be' h e lpful for die parents and the 
school administrators to take part hi dm epp rai aa l 
The following criteria shem to be valuable grides in appraising a class 
project: 4 

(1) The project should contribute to the general objective of die class, 
and dm students should understand hi place in die educational pur- 
poses of dm data. Perhaps teacher-pupil planning will mrist here. 

(3) The rid SS of organised knowledge to ike Miuliou of Jffc prok- 
lems should become more evident to i 
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of hit basic knowledge. -- 80 P«™w dud m extending applications 

Small-Group ProJocU 
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ingly valuable The m. -““-Foup project, awd- 

Ihe teacher be familiar with'many tppronr'ar r ' < ' r iviuirea that 
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(1) Construction of models. 

12) ConatructioD of laboratory apperatua. . . ' 

(3) Demonstration of an — i rnriiniisii. 

(4) Collection of t rr . m 
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(5) Construction of teaching aids, such M , 
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•tudeat to, prepare for rtodeot instruction of the clan, jprarenta many su- 
praior students from haring this experience. It is without doubt an ex- ^ 
cfbnt method of ' interesting students in the possibilities of teaching as a 
nreer. Some teachers hare given superior students experience in plan* 
ning, with the teacher, daas activities and ways of evaluating class progress. 

This procedure seems to stimulate die better students. It provides a better 
perspective of the course, as well as fam il iarises dm student with the prob- 
lems of te a ching . Experience as an assistant in dm mathematics or science 
laboratory has been helpful in permitting the superior student to gain ex- 
periences beyond those of the classroom. One teacher in New York City who 
baa been unusually suoceaaful in helpin g superior students indfcfttt that the 
laboratory is kept open by assistants each hour of the day for students who 
are working on approved individual projects, this provides an excellent 
opportunity for both tha as sistant and superior students to develop under 
tbeir own initiative. Similar procedures are reported in Denver and 
Minneapolis. 

A frequently used method of increasing the educational experience of 
the superior child is to permit him to assist other students in the classroom. 

If the method it used in moderation, it is a desirable experience for the 
superior student. However, if the coaching is confined to one area of knowl- 
edge and to that wfth which the superior student is quite familiar, the point of 
diminishing returns is soon readied. It is a method that requires careful 
planning if durable results are to accrue to both the tutor and the one 
being taught- , - 

Group Work Wkkin m Cfeae Recommmnded 

In the eiamroom or individual projects just described, the provision for 
the superior student U> coach other students Is used most frequently. How- 
ever, teachers indicate that the mom desirable single method Is group work 
within a daas. The entire dam marks toward a common goal, but small 
groups within the dam will explore more deeply into certain phases of the 
common topic. TTris challenges the talented student to read and explore, 
and the results ofthe superior student’s findings can contribute to the learn- 
ing experiences of dm entire dam. Teachers have indicated that in a de- 
mocracy * expert the specialist not only to dig deeply into bis area of 
■pedd interest, but dso to contribute his knowledge to the welfare of so- .. 
de^r. The procedure pf encouraging the superior students to work in- 
dividually or in groups on special projects and contrflmte this enrichment 

material to the clam certainly b education hi desirable lifelike situations. 

L • 

OUT-DT-CLASS ACTIVITIES FOR THE TALENTED 

' wd of dam activity, of tha type (Harassed at the c onfe rence, has the 
MM* char»ctcri.ti M: (I) It U |M «*J developed out of class; 

(2) tho activity does not co nt ri bu te directly to the dam nmpoam at that 
(3) ft ifc anperrised by ibe ' 
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TncWi report tkit Sclem* nd MiAwnrtfei Fein here encouraged 
many students to develop teles* in science end mathematics A recent 
Science Fair included student* mathematics projects in linkages, geometric 
drawings, polyhedron* made of redoes materials, a mechanical derice for 
•ohriag quadratic equation*, cycloids, andderioes foe determination of pi 
Conference* for superior pupil* in mathematics rad science teem to stimu- 
lato interest # , • * 

To gride the wperior student in preparing far worth-while out-of-dess 
•cdritis* require* teacher end student dan. Teacher* need to be giren 
dme for this important type of instruction to our talented pupils. We spend 
a tremendous amount of otf-ofaeheol time for athletics, proride special 
concbce with extra salary, and bay expensive equipment for the athletically 
taTantod. U k n<* time similar provision be made for the students who are 
talraped in other way*? 

QUID AM CX MtOCXDURCS FOR TUX TALtMTKB 

•• * 

The fdl-time guidance counselor has ra important teak of coordinating 
guidance procedures and supplying valuable consultative services. However, 
the success of a guidance p/ogram in a high school depends on the teachers. 
Competence in guidance requires a thorough knowledge of the student, 
familiarity wkh current sources of guidance material, and a fine working 
relationship with other persona concerned with the student. 

In many schools the homeroom teecher or classroom teacher bean the 
major responsibility in guiding and counseling die students. Although 
there is s great need for more nearly adequate guidance, the teachers are 
making progress. In the light of the little knowledge they have of each 
of their nupy students And the Httle time they hare for counseling each 
student, wy are doing a remarkable job. 


Gridanee material has proved to be my valuable in making provisions 
f®* the rapid learner in mathematics and sci en ce. City and county educa- 
tional directors have secured vocational guidance amterial in science and 
mathe m atics horn higher educational institutions such as Pardoe University, 
University of Illino is, Georgia In s titute of Technology, Talrae University, 
Duke University, and University of Florida. These materials are made 
available to teachers and Mndsota fox counseling rad piliiswy purposes. 

, ' *;**'*;**-“ v*. 

high schoola have provided one or more days each yarn which are 
uxchwhraly to g u i d ance. Representatives of ooQeget inform the 
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p the student make a more intelligent choice of futuie activities bv tb* 
counsel received direct from specialists In one New York high school, the 
aprcrtl annual gueiance day i, relied “Stud™, Conferenre ou Highs, Edu^ 

Td- 1 ?' con( ““«. -h.ck baa boon hold for ,0,00 corereutire roan, 
ndodo, dmcremon group, concerned with opportunity for further 
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Community Consultants 

Some achools hare increased this opportunity for erpert ghidsnee „d 
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isted the student in plaiftung an exploratory project which would 

give sn insight into the student’s field of interest Such timely guidance 

Z™ fa X" bs bT *• * d, "“" - d 

Tests as Guidance'' Aids 
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PHYSICAL FACILITIES 

Tbo typo, of btstructionol procedure. numtiowd in the foregoing 
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require mricbed as well a. flexible physical facilities.* fcnricbed because the 
rejrfd learner can achieve mastery of the normal study material* at a rapid 
rate and the atudent* should progress to more penetrating problem* or tech- 
nkal experiment*. Flexible because the talented are competent to proebed 
with the activity of greatest premise following a period of group and in- 
dividual planning with the teacher. 

Adequate laboratories, classrooms, and teaching material are not confined 
to the targe high school*. Ir fact, in many small schools the barren mathe- 
matic* classroom of the la* century ha* been changed to a mathematic* 
laboratory. It ha* become a room in which ftudraU, by experimenting, 
collect data and interpret it in the language of mathematic*, fhe result* of 
their application* of mathematic* are found <«n the bulletin board* and dis- 
play table*. The different physical facilities are indicative of differential 
learning experience* and should be provided if proper opportunities are to 
bo given the talented atudent to develop. The room of 190Q with 40 seals 
securely faslented to the floor and surrounded by a chalkboard will not meet 
the needs of the present American youth any better than the horse and biiggy 
will meet the transportation need* of modern civilisation. 

For desirable learning to take place/the student* and teacher should have 
physical facilities for the following activities; 

t 1 ) * or P 1 *™ 1111 * k*cher and student Such activity is 

fttal to the proper motivation and guidance to the student 

(2) Careful reading of background material in the area to be explored 
and discussed. Adequate reference material to accommodate read- 
ing that may be broad in scope or intensive in terms of a apecific 
field or topic should he accessible at the time needed. 

(3) Collection of data. This may include reading in hooks and maga 
tines, performing of experiments, and studying the community or 
school. 

(4) Verification and interpretation of data. This may he done by ex 
periroenta, by expressing generalisations in mathematical terms, 
by group discussion, and by making models. 

(5) Evaluation and applications. Croup evaluation helps the *udent 
understand the place of the topic being studied in relation to the 
purposes of education. This concept is necessary /or m eanin gful 
education to take place. Applications of the unit may result in 
written paperi-talks, murals, poetry, designs, construction of leach- 
ing devices, and demonstrations of experiment* or carefully solved 
problem*. 

These activities cannot take place if the physical facilities are limits to 
fixed desks and s chalkboard. The lecture-type room is no longer adequate 
for either science or mathematics instruction. Provision should be made in 
both science and mathematics for student experimentation, planning and 



evaluating discussions by small group* of students, supplementary boob 
and magazines, construction of models and teaching devices, project mate- 
rid, drawing and exhibit materials, computing devices, work and 

rtorage for supply materials. For mathematics to be meaningful to students, 
they should have concrete experience in using both mathematical ideas and 
aidDa in life situations. Without the proper physical facilities, such as those 
just outlined, adequate learning experience for the talented as well as for all 
students is difficult, if not impossible, to provide. 

One* minimum requirements concerning size and provision of facilities 
have hero met, the greatest factor l imi t ing the development of provisions 
for superior science and mathematics students is the unwillingness of ad- 
ministrators to allow special rules to be applied to the special situations 
created by the presence of these students in die school. 

In particular, die rigid enforcement of rules regarding student super- 
virion, which is based on the concept that students are irresponsible chil- 
dror, constitutes a serious handicap in many situations— particularly in 
schools that are part of large systems. With the exception of very small 
schools, the advantages of increased size seem to be offset by die increased 
administrative rigidity that comes with bigness. „ 

Ad m i ni strators of some high schools, both large and small, have con- 
tributed greatly to the education o'fjjie talented An mathematics and science 
vby providing (a) adequate physical facilities, (b) ability grouping (such 
as the two-track plan), (c) abundant source of enrichment material, (d) 
flexible organizational regulations which permit independent activities by 
small groups of students, (e) student guidance coordination, (/) adequate 
parent informational service, and (g) teachers qualified by both preparation 
and temperament. Such provisions are needed in all schools in order for 
teachers to develop leaders in mathematics and science needed by our Nation 
in times of war and peace. 


V.> Evaluation and Summary 

« a 

Attempts to evaluate our success in’ providing opportunities for the 
superior student in mathematics and science have been meager. The supply 
of scientists and engineers since 1940 has approximately doubled. Our 
schools have produced persona who have greatly extended the frontiers of 
scientific knowledge. What caused these men to become scientists? What 
procedure and techniques encourage and cause students to develop their 
abilities in math&natics and science?’ Teachers respond that it is such 
activities as mathematics clubs, projects, individualized instruction, talented 
teachers, special classes, adequate counseling, acceleration, and group work. 
When students in Minnesota were asked, they gave such answers as: 

It wasn't the frostii^; that is; the puzzles, tricks, or unusual problems 

that stimulated me, it was the mining of the process.' 1 

« , , 
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“My teacher was the key to my interest and attainment in mathematics.” 

“Receiving a letter for continuous appearance on the honor roll was a 
tremendous incentive.” 

"* * * ® teacher who fostered independence and self-study.” 

Perhaps each of the procedures that have been discussed has enriched 
the educational experience of some pupils. Many schools have done a good 
job. However, many capable young people are not motivated either to work 
to capacity while in high school or to continue their academic education. 
One out of three of our capable high-school graduates never enters college. 
What can we do to help develop this valuable national resource? Briefly 
outlined below are some of the activities of others. Perhaps as they are 
read many areas in which research is needed will be recognized and ways 
to improve practices will occur to the reader. 

What Some Administrator » Are Doing 

1. Selecting teachers who are especially prepared both by training and 

by temperament for the training of the talented pupil. 

2. Developing flexible regulations that permit appropriate activities 

for the best development of the superior student. 

3. Reducing the classload of teachers of deviates— both slow and rapid 

learners. 

4. Organizing a flexible two- and three-track plan for the full -Tyears. 

5. Providing more nearly adequate physical facilities such as rdoms 

with work tables, display boards, teaching aids, supplementary 
books, storage Mace, and supplementary teaching material 

6. Using ability grouping when enrollments permit. 

7. Encouraging teachers to attend workshop and in-service training 

courses concenpd with methods of improving the instruction for 
the talented. 

8. Developing an improved information service for the parents in order 

' that they may understand the provisions that are being made for 

the superior child. 

9. Assisting teachers in locating specialists who can and will provide 

information and guidance on how to serve the talented pupil. 

10. Providing teachers with adequate free time to prepare and plan 
instruction material for the superior student. 

What Some State Departments of Education Are Doing 

1- Providing specialists in the teaching of mathematics and science. 
2. Providing library loan service of books, tests, learning aids, moti- 
vation materia^ guidance material, and lists of free and inexpensive 
teaching iffls, * . 

3» Providing workshops that will give teachers methods and techniques 
for teaching superior students. ' 
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4. Acting u a clearinghouse for new and successful methods and tech- 
niques for identifying and providing for. the student with potential 
in science and mathematics* 

5. Sponsoring research and experimentation for evaluating procedures 

used with the talented student n 

6. Providing special help in planning laboratories, and other phyaical 
facilities suitable for superior students. 

Whal Some Teacher-Training Institution* Are Doing 

1. Providing scholarships for talented students. 

2. Giving prospective teaches experiences in teaching the talented. 

3. Providing courses in how to toech the talented. 

4. Sponsoring summer workshops which emphasise instruction of the 

talented. . , 

5. Providing consultative services to schools ip regard to the develop- 

ment of the talented. , 

6. Providing in-service programs during the school year for teachers. 

7. Providing teaching aids and guidance materials. 

8. Sponsoring special days for guidance purposes such as College Career 
Day. 

9. Encouraging and promoting research in mathematics and science 
education. 

10. Providing an open house or conference for high-school students. 

What Some National Organisations of Education Are Doing 

1. Publicizing the importance of providing better opportunities for the 
talented students in mathematics and science. 

2. Sponsoring organizations of students who are interested in science 
and mathematics. 

3. Providing scholarships for students of outstanding ability. 

4. Sponsoring contests that provide awards for outstanding students. 

5. Providing guidance service materials for teachers. 

6. Selecting and distributing supplementary teaching aids. 

7. Sponsoring research in mathematics and science education. 

8. Developing publications on physical facilities needed for proper in- 
struction. 

9. Providing suggestions on how to assist talented students. 

10. Developing long-range plans to interest talented students in scientific 
careers. 

What Some Supervisor* Are Doing 

1. Encouraging the selection of teachers who are qualified Both by 
training and temperament. 

2. Assisting teachers in selecting stimulating instructional material for 
the talented. 


3. Providing teachers with information in regard to supplementary 
material for their students. 

4. Organizing in-service groups that study the problems of teaching the 
talented pupil. 

5. Providing teachers’ meetings that stimulate educational growth in 
providing for the talented. 

6. Encouraging special projects for the talented. 

7. Providing material and assistance in developing better mathematics 
clubs. 

8. Providing teachers with information in the use of field trips for the 
talented. 

9. Coordinating county, city, and State projects such as science fairs, 
contests, and exhibits. 

10. Organizing workshops where teachers share ideas concerning meth- 
ods of developing the rapid learner in mathematics and science. 

11. Arranging with scientists and engineers in the community to serve 
as consultants to capable high-school mathematics and science stu- 
dents. 

12. Assisting scientists and engineers in planning special programs for 
high-school students with interests in science and mathematics. 

13. Securing consultants to assist science and mathematics teachers in 
improving their courses and their teaching procedures. 

What Some Teacher » Are Doing 

1. Taking in-service courses and summer workshops to improve their 
instruction of the superior student 

2. Using individualized assignment plans and procedures. 

3. Carefully compiling and making use of student records. 

4. Stimulating the students to work in small groups of similar ahility 
under their own initiative. 

5. Stimulating worth-while individual “read and write” experiences. 

6. Encouraging and supervising special projects for the talented. 

7. Organizing class instruction around large ideas in mathematics and 
science. 

8. Providing the students with standardized tests which can be student- 
administered and student-scored. 

9. Planning class activities with the talented student 

10. Giving the superior student special privileges in routine daily work 
but expecting special contribution to the class. 

11. Encouraging the talented to take part in science fairs, contests, and 
exhibits. 

12. Providing the student with adequate guidance material. 

13. Sponsoring clubs for science and mathematics students. 

* 
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14. Giving appropriate recognition to superior work which encourages, 
still greater accomplishments from the talented. 

15. Giving the%tudent experience in self-evaluation. 

What Some Lay Persons Are Doing 

1. Meeting with school groups to describe their occupation and the 
preparation required for employment in it. 

2. Taking part in committees responsible for planning and operating 
Career Conference. 

3. Serving as judges in contests and exhibits. 

4. Providing scholarships for able students. 

5. Encouraging career planning as a part of high-school activities 
through parent-teacher and professional committees. 

6. Supporting organized school and community programs giving ca- 
reer information to all high-school students. 

7. Serving as consultants to science and mathematics students who are 
working on special projects. 

• 8. Giving consultative service to workshops for science and mathe- 
matics teachers. * , 

9. Publicizing the need for better educational opportunities for the 
talented student. * 

What Some Industrial and Business Leaders Are Doing 

1. Providing scientists, engineers, and technicians to take part in career 
conferences, assembly programs and class discussions. 

2. Underwriting the expenses of special summer in-service programs 

• 4 for science and mathematics teachers. ■/ 

3. Providing funds for local. State, and national programs helpful to ' 
talented high-school science and mathematics students. 

4. Providing scholarships, medals, and cash awards to outstanding 
high-school students. 

5. Providing pamphlets that describe career opportunities related to 
mathematics and science* 

6. Assisting school leaders in developing improved facilities for math- 

ematics and science teaching. ' 

7. Providing films and slides that reveal how ^cience and mathema tics 
are used in business and industry. 

8. Providing teachers with experiences in the applications of science 
and mathematics in industry through appropriate summer employ- 
ment 

9. Providing specialists in science and mathematics as consultants for 
workshops for teachers. 

10. Sponsoring conferences of leaders in business, industry, and edu- 
cation. 
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The preceding outline indicates some attempts being made to improve 
the instruction of the talented. Many other similar activities are being used. 

Summary of Planning a Program for the Talented 

When teachers desire to begin a special program proposed to improve 
the opportunities for the students with potential in mathematics and science, 
the cooperation of the administrators should be of primary concern. Ade- 
quate texts, supplementary books, and adequate physical facilities con- 
stitute a minimum requirement which must be met if success in providing 
for such students is to be possible. To obtain these facilities, the coopera- 
tion of administrators will be needed. This cooperation is usually forth- 
coming if a sound program has been properly presented. The average 
administrator knows' the difficulties facing such a program much better 
than he knows the methods for overcoming them. A desirable way for the 
science or mathematics teacheys to get administrative cooperation is by 
preparing practical plans tailored to the local school situation and dis- 
cussing them with the administrators along with any requests for special 
consideration for the superior student. 

After the cooperation of the administration is assured, pertinent infor- 
mation concerning the program should be channeled to the parents. The 
purposes and general methods of the improvement program should be com- 
mon knowledge of all parents. In fact, the degree of success depends, to 
a large extent, on the degree to which parents, newsmen, government officials, 
businessmen, and ordinary citizens are informed of the need for using wisely 
our most precious human resources. 

The maxim u m development toward these goals cannot be accomplished 
without good teachers. Teachers should have the talent to arouse curiosity 
and stimulate learning. They should have a 'pleasant personality and a 
genuine enthusiasm fpr learning. They should possess an extensive knowl- 
edge of the subject matter and children. Teachers with these requirements 
are available, but there is an additional characteristic that is also needed. 
The teacher should know the techniques and methods that be used with 
the superior student. Few teachers have had instruction in this area. 

A Triple Need 

If teachers are to identify and provide for the students with potential in 
science ind mathematics, the teachers need summer and in-service training. 
Workshops, institutes, and" in-service training programs concerned with 
methods of instruction for the talented should be sponsored by the State 
departments of education, universities, and industry. To increase our 
standard of living and' defense preparations, we need to develop more of our 
able youth. Our supply of leaders in science and mathematics be 
increased by: t ' 

!• Education and industry cooperating in providing in-service training 
for teachers through workshops and conferences that are con- 
cerned with instructional methods for the talented. 

■) 
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2. Industry, government, and colleges providing scholarships for the 

able student who does not have finan cial support. * 

3. Education aqd industry making funds available for research to de- 
. termine the bnt methods* to use with the talented student. 

Summary Statemant By 

Th* Cooperative Committee on the Caching of Science and 
■ Mathematic a of the American Association for the 
Advancement of Science 

Two days after the close of the Conference, the Cooperative Committee 
issued the following statement: ‘ 

One hundred teaching scientists and mathematicians from all parts of the 
country met at the United States Office of Education on November 13, 14, 
and 15, 1952, to consider the problem of identifying and providing for the 
educational needs of students with high aptitude in science and mathematics. 
^ • similar conference emphasised die importance of secondary 

schools in supplying the need of personnel trained in science and mathematics; 
since then, the Office of Defense Mobilisation and reports from industries 
have again called attention to the continuing and increasing lack of such 
personnel. 

, It is, therefore, the sense of thi* conference — ° 

1. That the proper development of such personnel is essential to the 

welfare of the Nati$y especially so, in view of the critical short-"' 
age of scientists and engineers, the present and anticipated demands 
of a technological age, and the state of international tension. 

2. That equality of educational opportunity is basic to democracy ; and 

that that implies an opportunity for every individual to attain his 
own maximum achievement • v . 

„3. That we cannot afford to continue the resulting loss to society in high 
quality human resources and creative contributions. 

4 That current general practices for identifying and developing stu- 
dents with high aptitude in science aofl mathematics axe inn ^ nn f 

5. That many tested and successful practices are being used for the 

early identification and proper development of students with high- 
aptitude. Those practices should be made widely known. 

6. That schools and colleges be urged to modify administration, cur- 

ricula, guidance and teaching facilities and procedures so as to 
facilitate the widespread use .of these successful practices. 

7. Tbit inadequate educational provisions for youth of hi gh promise 

cause difficulties in coordinating school and college education. 

8. That teacher-training institutions and school systems give greater 

recognition to the need for teachers qualified to teach students of 
top-level ability. * 
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Appendix , 

PROGRAM OF THE CONFERENCE 


CONFERENCE OF THE COOPERATIVE COMMITTEE ON SCIENCE AND 
MATHEMATICS TEACHING (AAAS) AND THE OFFICE OF EDUCATION 

Nov. 15-15, 1952, Federal Security Building (North) Waahingtoo, D. C. 
Independence Avenue at Twin'd Street SW. 

THEME: IDENTIFYING HIGH SCHOOl/ STUDENT^ WITH POTENTIAL 
FOB SCIENCE AND MATHEMATICS AND PROVIDING OPPORTUNITIES 
FOR THEIR DEVELOPMENT. 

Thunday Morning— Auditorium, Federal Security Agency (North Bldg.), A on IS 
Philip G. Johwoo, Preaiding 

9:00 Office of Educmden Wdomm te PmHeipmU 

Jamea C. O'Brien, Aaabtant Commiaaioner oi Edncation 
9:15 Coopenatim Committe e Welcome to Participants 

Morria Meiater, Chairman, Cooperative Committee 
9J0 The Importance of the Thome 

. Dae) Wolfle, Cown i i a a i ta i on Homa n Reaotxrcea and Advanced Training 

Washington, D. C. 

Gmeral Way* to Identify Student* With Scientific and Mathematical 

Potential 

Howard F. Fehr, Teacher* College. Columbia University, N. Y. C. 
I 0 ' 30 Internment* The* Help to Identify Student* With Scientific and Mathe- 

matical Potential 

Warren G. Findley, Educational Tenting Service, Princeton, N. J. 

1 1 :00 Organisation of JPiecnaaion Group# 

* Lunch perU^ 


Thursday Afternoon 

lKX>-4:30 Group Diacuaaiofia cut INDENT I FY INC, HIGH SCHOOL STUDENTS 
WITH POTENTIAL FOR SCIENCE AND MATHEMATICS 


DUtwum SmUg 

G-747A Croup I. W|iat can be done in im>H 
high schools? 

C-7SS Croup IL What can be done in gen* 
era] high schools? 

C-743A Croup III. Whet can be done by 
extra-curricular programs? 

C-751 Group IV. What can be done on 
city-wide bask? 

Aud. Croup V. What can be done by 
grouping in high schools? 

C-759A Croup VI. What can be done in 
technical high achoola? 

5542 Group VIL What can be done in 
specialised High schools? 


c— nJiih 

James H. Getty* Bala-Cynwyd, Ps. 
F. G. Lanhiord, Charlottesville, Va. 
Paul Klinge, Indianapolis. Ind. 
William A. Gager, Gainesville, FIs. 
Holland J. GUdieux, Keaode, N. Y. 
Daniel Lloyd, Washington, D. C. 
Annie Sue Brown, Atlanta, Ga. 

Veryl Schult, Washington, D. C. 
Herbert H. Rekhard, Allentown, Pa. 
Andrew V. KoSak, Athens, W. Va. 
Edward B. Van Duaen, Pittsfield, 
Mata. 

David Skolnik, Newark. N. J. 
Zachariah Subarmky, New York, N. Y. 
Nathan Lasar, Columbus, Ohio. 
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/Vidor Morrun# A uditorium, Fadtnd Security Apncy (AW. Bldg.) AW 14 
Kmmeth E. Brown, pmidm|. 

Comment* by presiding chiirmtn. 

Stimulating and FducaUng Superior Student, in Mathematic 

Hawki “* L r°™ TprrMh.p H*b School, U Gran**. IU. 

School Adaptations for Gifted Scxmce Student j. 

O’. G. Gordon, University Somhern California, Loa Anrelea. 

School Adaptation* for Gifted Mathematic Studtnu 
Donovan Johnaon, University of Minnesota, Minneapolis 
General discussion*. 

Lunch period. 

Friday Afternoon 

1 MFA :30 Grou p Diaruamon. on PRO V WING OPPOR TL’NITIES FOR HIGH 

SCHOOL STUDENTS WITH POTENTIAL FOR SCIENCE 
AND MATHEMATICS U 


9:00 

9:15 

9:45 

10:15 

10:45-1 1 :30 
11:30-1:00 


G-747A 

G-755 

C-743A 

G-751 

Aud. 

G-759A 


ID 


PumoMU S«n * 

Group I. What can be done 
tiuail high schools? 

Group- II. H hat cad be done in 
genera] high schools? 

Group HI. What can be done by 
extracurricular program*? 

Group IV. W hat can be done on 
city -wide basis? 

Group V. What* can be done by 
grouping in high schools? 

Group VI. What can be done in 
technical high schools? 


S542 Group VII. U'hat ran be donr in 
* penalised high school*? 


James U. Getty* Bala-Cynwrd, P*. 
F. G. Lankford, Charlolirwrille, Va. 
Paul Khnge* Indiana poll*, Ind. 
William A. Gager. Gaioesrtllc, Fla. 
Holland J. Gladieux, Kmmorf, N. Y. 
Daniel Lloyd, Washington, D. C. 
Annie Sue Brown* Atlanta* Ga. 

Xoryl Schult, Washington, D. C, 
Herbal H. Ketchard, A Urn town. Pa. 
Andrew V. Koaak, Athena, W. Va. 
Edward B. Van Dukii, Pittsfield, 
4 Mu*. 

Darid Skolnik, Newark, N. J. 
Zarhariah Subaiaky, New York* N. Y. 


Laaar, Columbus, Ohio. 
Wdor Slormng- Auditorium, Federal Security Agency (Aon* Bldg.) AW. 15 
Morris Mfiitfr, preaiding. 

Comments by presiding chairman. 

Summation and integrated report* presented by member* of 
Cooperative Committee. 

General disscuaaion. 

Adjournment of Conference. 


9:00, 

9:1S-1 1 :00 

1 1 r00- 1 2 .*00 
12.-00 


the 


Akrbrdt, M. H 

Allen, Ons W 

Allbin, Rowarnbtta 

Archer, Allrkb . 
Armsbt* Hbnbb H 
Ashford, Thbo A. . . 


CONFERENCE PARTICIPANTS 


AUnm 

Washington* D. C. 
Greenwood, Mia# . 


S. Washington, D. C v 


Richmond, Va . . . 
Washington, D. C 
Sl Look* Mo. . . . 


National Council of Teachers 
of Mathematics. 

Greenwood High School, Ford 
Foundation Fellowship. 
Board *of Education, Prince 
George* County. 

Thomas Jefferson High School. 
Office of Education. 

Sl Louis Unireraity, American 
Chemical Society. 
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Gage r, William A 
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Gladieue, Holland J . . 
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Gordon, Robert B 
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